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ABSTRACT 
Background: Adolescent Idiopathic Scoliosis (AIS) is a 3-dimensional deformity 
that involves not only curve in the coronal and sagittal planes but also a rotation of 
vertebrae based on pedicle rotation. The Cobb’s angle is the gold standard for 
measuring the lateral curve that could show the severity of the spine deformity. 
Cobb’s method only evaluates the lateral curve, and the method to determine the 
pedicle rotation can be used in Nash and Moe’s method. The higher pedicle rotation 
grade had a higher Cobb’s angle. Surgical treatment for scoliosis is indicated for the 
curve exceeding 40o. Posterior spinal fusion is the most commonly used technique in 
scoliosis surgery. 
Objective: To identify the correlation between Cobb’s Angle and pedicle 
rotation in AIS after surgical treatment. 
Methods: The research design used in this study was Cross-Sectional. The 
sample size of this study were 22 subjects using purposive sampling, the 
independent variable of this study was Cobb’s angle while the dependent variable 
was pedicle rotation. Spearman’s rank correlation was used to analyse the 
correlation between variables. 
Results: The spearman’s rank correlation revealed a significant correlation between 
the Cobb’s Angle and pedicle rotation in AIS after surgical treatment with the p 0,005 
and r 0,462. 
Conclusion: This study demonstrates there is a significant correlation between 
Cobb’s angle and pedicle rotation in AIS after surgical treatment with medium 
strength.  
 






Adolescent idiopathic scoliosis (AIS) is a 3-
dimensional deformity that involves curve in the 
coronal and sagittal planes and also a rotation of the 
vertebrae.1 AIS is the most common type of 
scoliosis affecting  2 – 4% of adolescents in the 
world and it is diagnosed in children between 10 
and 18 years of age.2   
Several factors such as genetic, 
neuromuscular, growth, and developmental 
hypotheses can affect the incidence of the disease. 
However, at present, no single key factor has been 
identified.3  
The complication of scoliosis in some patients 
is back pain, cosmetic problem, physical disability, 
cardiopulmonary problem, and early mortality.4 
These complications of scoliosis may affect the 
quality of life of the AIS patients.5 The X-ray 
imaging is the most commonly used in the diagnosis 
and assessment of scoliosis include standing AP or 
PA views,  bending AP or PA views, and lateral 
views.4  The Cobb method is the most used method 
for determining the magnitude of the deformity of 
the spine and this method is a gold standard.6
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Cobb’s angle is an angle that can be found on the 
AP view by drawing a line parallel to the superior 
endplate of the top vertebra on the scoliosis curve 
and a line parallel to the inferior endplate of the 
bottom vertebra on the scoliosis curve.4 The 
limitations of the Cobb angle for describing 
vertebral rotation can be overcome by the Nash-
Moe method. This method uses the pedicle location 
on frontal radiographs as an indicator of vertebral 
rotation.7 Curves of less than 10° are not considered 
to be scoliosis and curves more than 40° require 
surgical treatment.6 Posterior spinal fusion is the 
most widely used technique in the surgical 




This study was conducted at the Radiology 
Department of Dr. Kariadi hospital, Semarang from 
July to August 2020. This study used a cross-
sectional study design. Purposive sampling was 
used as the sampling method. Inclusion criteria 
consist of AIS patient at Dr. Kariadi Hospital 
received operative therapy, the medical record data 
had a spinal X-ray AP view and the X-rays AP view 
are not damaged to determine Cobb’s angle and 
pedicle rotation. While the exclusion criteria were 
having a history of trauma and tumor. The 
independent variable of this study was Cobb’s 
angle. While the dependent variable of this study 
was pedicle rotation. Spearman’s rank correlation 









A total of 22 patients (2 males and 20 females) 
were enrolled in this study from July to August 
2020. The average age was 16 years old. The 
average Cobb’s angle pre-surgery was 64,83o ± 
26,51o (29o - 121o), and post-surgery was 32,47o ± 
20,93o (11o - 82o).  The biggest number of pedicle 
rotation pe-surgery was grade 2 and post-surgery 
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Table 1.Characteristic of Patients 
 
 Table 2.Correlation between Cobb’s Angle and 
pedicle rotation 
 *Significant (p < 0,05) 
       
4. Discussion 
In this study, there were 2 male subjects or 
9.1% and 20 female subjects or 90.9%. In this 
study, the subjects of the study of AIS patients who 
underwent surgery were more women than 
men. The research findings are in line with the 
research of Suh et al. reveals that the prevalence of 
AIS and progressivity of the scoliosis curve in 
women is higher than in men.9 The average age of 
the research subjects in this study was 16 years. The 
research results are consistent with the study of 
Kamtsiuris et al. showed that the prevalence of AIS 
was mostly found at the age of more than 15 years 
or after puberty.10 
The 3-dimensional nature of scoliosis was well 
understood based on radiography.11 The Cobb angle 
is the gold standard for measuring lateral curve that 
could show how severe the deformity of the spine. 
Nash–Moe method can be used to determine the 
rotational deformity of the vertebrae and this 
method is still widely used.11 The present study 
investigated the correlation between Cobb’s angle 
and pedicle rotation in AIS after surgical treatment. 
This study showed a significant correlation 
between Cobb’s angle and pedicle rotation in AIS 
after surgical treatment. This study demonstrated 
that a higher pedicle rotation was correlated with a 
higher Cobb’s angle. The results of this study are 
consistent with the findings of Mohanty et al that 
there was a correlation between Cobb’s angle and 
Nash–Moe grades.11 In Easwar’s study also found a 
correlation between Cobb’s angle and vertebral 
rotation which was measured by Computed 
Tomography Scan (CT-Scan).12 
The key factor affecting the progression of 
curve deformity in AIS are not fully understood. 
Various theories have been proposed concerning 
the development and progression of the rotational 
deformity in AIS. A study conducted by Lovett and 
Arkin proved that the combination of spinal 
deviation to the lateral and the axial rotation of the 
vertebrae in scoliosis is a normal characteristic of 
spinal kinematics.11 When the spinal curve begins 
to deform laterally it is followed by a rotation of the 
vertebrae. The ribs, which are attached to the 
vertebrae follow the rotational torque applied by the 
spine. 13 
The weakness of this research was not to 
consider other factors such as Body Mass Index 
(BMI), gender, physical activity, family history, 
and length of time the subject has scoliosis, which 
can affect the progression and severity of the 
scoliosis curve. 
5. Conclusion  
This study demonstrates there is a correlation 
between Cobb’s angle and pedicle rotation in AIS 
after surgical treatment with medium strength. The 
higher pedicle rotation grade had a higher Cobb’s 
angle and the lower pedicle rotation grade had a 
lower Cobb’s angle. 






Age   16 ± 3 
15 (12 – 
24) 
Gender     
 Male 2 9,1   

















    
 Grade 1 9 25,0   
 Grade 2 20 55,6   
 Grade 3 5 13,9   
 Grade 4 2 5,6   
Pedicle Rotation 
post 
    
 Grade 0 4 11,1   
 Grade 1 26 72,2   
 Grade 2 5 13,9   
 Grade 3 1 2,8   

















Pedicle Rotation Pre  
Grade 1 9 
Grade 2 20 
Grade 3 5 
Grade 4 2 
Pedicle Rotation Post   
Grade 0 4 
Grade 1 26 
Grade 2 5 
Grade 3 1 
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